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EXECUTIVE SUMMARY

This test report describes the results of the Design Qualification Test and
Evaluation (DQT&E) of the General National Airspace System (GNAS) Maintenance
Control Center (GMCC). The testing was conducted from April 22, 1991, through
May 1, 1991, at the Federal Aviation Administration (FAA) Technical Center,
Atlantic City International Airport, NJ.

The purpose of DQT&E was to perform phase I and phase II testing of the GMCC.
Phase I consisted of verifying that Office Automation Technology and Services
(OATS) contractual requirements were met. Phase II consisted of testing the Local
Area Network (LAN) interface to the Maintenance Processor Subsystem (MPS), as well
as testing the MPS, LAN, and GMCC workstation software functions. Two additional
tests were conducted to test network reliability and the effects of loading on the
network.

ACN-250, as Test Director, performed testing in accordance with the draft GMCC
DQT&E test procedures, dated April 1991. Testing utilized version PCB0702 of the
Interim Monitor and Control Software (IMCS) to monitor and send commands to the
synchronous Remote Monitoring Subsystem (RMS) simulator. The IMCS software used is
resident on the ACN-250 Testbed MPS located at the Federal Aviation Administration
(FAA) Technical Center. Testing also utilized commercial off-the-shelf (COTS)
software packages resident on the GMCC workstations.

All phase I DQT&E requirements were successfully demonstrated during the OATS MDT
evaluation prior to DQT&E testing. The phase I GMCC design is acceptable.

The phase II DQT&E requirements were successfully verified on the GMCC test
configurations. (See the Test Verification Requirements Traceability Matrix
(TVRTM) in appendix A). The network reliability test proved that all
messages/alarms from the synchronous RMS simulator were sent to the GMCC
workstations via the MPS with no data loss. The network loading test indicated
that eight Maintenance Monitoring Software (MMS)/IMCS sessions and four Tandem
Advanced Command Language (TACL) sessions could run simultaneously without system
degradation or data loss. Test results also indicated that a GMCC workstation
connected to the MPS via a StarLAN network could run the MMS/IMCS software with
only minor problems. The only possible major problem is a lack of security,
allowing unauthorized access to the StarLAN server.

Only one complete GMCC (with modems and Brouters) and two direct-connec* (MultiLAN
Adapter to StarLAN Hub) configurations were tested. A configuration w.th four
complete GMCC networks must be tested before ACN-250 will recommend accepting the
system.

At the start of testing, the GMCC network and software configurations were unclear.
Datronics/American Telephone and Telegraph (AT&T) and TANDEM :iepresentatives
generated draft configuration documentation (appendix B) during testing. Any
changes to the configuration will necessitate additional DQT&E testing.

Problems discovered during testing did not significantly impact system operation.
Each problem was recorded as a Program Trouble Report (PTR). A complete set of
PTRs for GMCC DQT&E can be found in appendix C of this test report. The following
list briefly describes the problems encountered during testing and their
corresponding PTRs:




a. The GMCC workstation could not access UNIX on the server because the
Kermit application was not functional (PTR-01).

b. A keyboard lockup sometimes occurred when a screen update was received at
the same time a key entry was made (PTR-02).

c¢. The PackRat application was not available (PTR-03).

d. The Back-It application did not work as expected (PTR-04, PTR-05).

7

e. IMCS reports could not be printed from the network printer (PTR-06).
f. Printing MMS reports from the shared printer could only be accomplished if
the MMS session was exited from after requesting a report (PTR-07).

g. A random error was generated when multiple data points were monitored or
unmonitored (PTR-08).

h. An invalid password entry on the GMCC workstations did not prevent the
user from gaining access to the network and its applications. Although MMS/IMCS
has adequate security protection, unauthorized access to the StarLAN server and
network, which allows access to the MPS, is not desirable. This could be
considered a major problem (PTR-09).

i. A continuous beep occurred at workstations running two simultaneous IMCS
Constant Monitor sessions (PTR-10).

j. A 25th line message was not displayed on the GMCC workstation (PTR-11).

k. The StarLAN server tape backup unit was not tested. Documentation on the
tape backup unit was not available.

1. Failure mode testing and the useability of GMCC software applications
should be evaluated before a design acceptance decision is made.

ACN-250 recommends that DQT&E be repeated when a complete GMCC configuration (four

GMCC LANs connected to a single MPS) and all phase II application functions
(including status board and weather) are available.

vi




1. INTRODUCTION.

This test report details the results of the Design Qualification Test and
Evaluation (DQT&E) of the General National Airspace System (GNAS) Maintenance
Control Center (GMCC). As Test Director, ACN-250 performed testing in accordance
with the draft GMCC DQT&E test procedures, dated April 1991. The testing utilized
version PCC0702 of the Interim Monitor and Control Software (IMCS) to remotely
monitor and send commands to the synchronous Remote Monitoring Subsystem (RMS)
simulators. The IMCS software used is resident on the ACN-250 testbed Maintenance
Processor Subsystem (MPS) located at the Federal Aviation Administration (FAA)
Technical Center. Testing also utilized commercial off-the-shelf (COTS) software
packages resident on the GMCC workstations.

At the start of testing, the GMCC network and software configurations were unclear.
Datronics/American Telephone and Telegraph (AT&T) and TANDEM representatives
generated draft configuration documentation (appendix B) during testing. Any
changes to the configuration will necessitate additional DQT&E testing.

1.1 BACKGROUND.

The GMCC will provide continuous real-time automation support to FAA maintenance
personnel for the monitoring, control, and maintenance of FAA facilities, systems,
and equipment. The GMCC will centralize the management and control of maintenance
operations for all National Airspace System (NAS) facilities under GMCC
jurisdiction. 1In addition, the GMCC will automate maintenance operations including
certification and preventative maintenance.

1.2 PURPOSE.

The purpose of GMCC DQT&E was to verify the following:

a. The phase I functionality requirements of the GMCC are satisfied by the
software and hardware elements procured under the FAA Office Automation Technology
and Services (0OATS) contract.

b. The GMCC meets the phase II requirements defined in the GMCC Type A System
Specification, FAA-E-2875, and NAS System Specifications, NAS-SS-1000 (Volumes I
and V), as outlined in the Test Verification Requirements Traceability Matrix
(TVRTM) found in appendix A.

1.3 TEST TIME AND LOCATION.

The GMCC was tested from April 22 through May 1, 1991, at the FAA Technical Center
in Atlantic City, NJ.




1.4 TEST PARTICIPANTS.

The participants in the GMCC DQT&E were as follows:

a. Bill Gibbons Tandem

b. Andy Howard Datronics/AT&T
c¢. Alan Jarvis Datronics/AT&T
d. Mike Jones ACN-250/CTA

e. Danny Rasdall ASM-450

f. Julie Riches ACN-250/CTA

g. Craig Stewart ACN-250/CTA

h. Richard Van Suetendael ACN-250

S _RELATED DOCUMENTATION.

1.5.1 GMCC Program Documentation.

a. GMCC Type A System Specification, FAA-E-2875, December 5, 1990, DOT/FAA.
b. GMCC Type Bl Prime Item Specification, FAA-XX-XXX, June 22, 1990, DOT/FAA.
c. Draft GMCC DQT&E Test Procedures, April 1991, ACN-250/FAA.

1.5.2 RMMS Program Documentation.

a. NAS System Specification, Functional and Performance Requirements for the
National Airspace System General, NAS-SS-1000, Volume I, December 1986, DOT/FAA.

b. NAS System Specification, Functional and Performance Requirements for the
National Airspace System Maintenance and Operations Support Element, NAS-SS-1000,
Volume V, December 1986, DOT/FAA.

c¢. Remote Maintenance Monitoring System Interface Control Document,
Maintenance Processor Subsystem to Remote Monitoring Subsystems and Remote
Monitoring Subsystem Concentrator, NAS-MD-790, June 10, 1986, DOT/FAA.

d. Functions and Operational Requirements of the NAS Maintenance Control
Center, NAS-MD-794, March 15, 1986, DOT/FAA.

1.5.3 Other Documentation.

a. Draft Design Qualification Test Plan for the GNAS MCC, June 18, 1990.

b. NAS Operational Test and Evaluation/Integration of the Interim Monitor and
Control Subsystem Test Procedures, October 1990.

c. MDT OATS Procurement Evaluation Test Report, August 1990, ACN-230/FAA.

d. GMCC Integration Document (DRAFT), April 1991, Datronics/AT&T Federal
Systems.

e. Documentation for Testing of MULTILAN/STARLAN (DRAFT), April 1991, TANDEM
Computers, Inc.




2. TEST CONFIGURATIONS.

The phase I Design Qualification Test (DQT) configuration is presented in
figure 2-1. Most Phase I requirements were successfully tested during the
Maintenance Data Terminal (MDT) evaluation of the OATS equipment. (See the
MDT OATS Procurement Evaluation Test Report, dated August 1990.)

The phase II DQT configurations are shown in figures 2-2 and 2-3. The DQT
sequences were performed twice; once for the configuration depicted in figure 2-2
and once for the configuration depicted in figure 2-3. The GMCC Loading Test,
DQT3.11, and GMCC Network Reliability Test, DQT3.12, were conducted only for the
configuration depicted in figure 2-3. Note that the FAA-E-2875 (GMCC Type A System
Specification) phase II requirement is for up to four GMCCs connected to a single
MPS. This configuration was not available for testing. Appendix B, which was
prepared by Datronics/AT&T and TANDEM representatives, presents the DQT&E phase I1
GMCC configuration with network attributes.

The following hardware and/or software was used to perform the DQTs:

a. OATS GMCC workstation hardware consisting of an 80386 25 megahertz (MHz)
processor, 4 megabyte (Mb) of Random Access Memory (RAM), 90 Mb hard disk,
3.5"/1.44 Mb and 5.25"/1.22 Mb floppy disk drives, Video Gate Array (VGA) color
monitor, 10 Mb StarLAN Network Adapter Unit (NAU) card, keyboard, Microsoft mouse,
and 2400 bits per second (bps) modem.

b. OATS GMCC graphics workstation hardware consisting of an 80386 25 MHz
processor, 4 Mb of RAM, 90 Mb hard disk, 3.5"/1.44 Mb and 5.25"/1.22 Mb floppy disk
drives, video graphics card and 19" Mitsubishi HL6915STK color monitor, 10 Mb
StarLAN Network Adapter Unit (NAU) card, keyboard, and Microsoft mouse.

c. OATS server hardware consisting of an 80386 25 MHz processor 8 Mb of RAM,
150 Mb hard disk, 3.5"/1.44 Mb and 5.25"/1.22 Mb floppy disk drives, VGA color
monitor, 10 Mb StarLAN NAU card, Hi-Capacity Internal Tape Cartridge, and keyboard.

d. Multi-LAN Adapter Device (MLAD) Unit consisting of an 80286 processor, 20
Mb hard disk, 5.25"/1.2 Mb floppy disk drive, monochrome monitor, 10 Mb StarLAN NAU
card, 3-COM adapter card, and keyboard.

e. AT&T StarlAN 10 Network Hub Unit (NHU).

f. StarWAN 200 Brouters with X.25 and bridging software.

g. Codex 3600 modems.

h. AT&T StarLAN 10 Network Auxiliary Unit Interface (AUl) Adapters.

i. Accel-500 dot matrix printer.

OATS workstation resident software including: AT&T StarGROUP Client

(Version 3.3), AT&T MS-DOS (Version 3.3), Microsoft Windows (Version 3.0),
Microsoft Word for Windows (Version 1.1), Microsoft Excel (Version 3.0), Precision
Software Ltd. Superbase 4 (Version 1.21), TANDEM PC6530 Terminal Emulation software
(Version G21), Gazelle Systems Back-It (Version 3.1), Polaris Software PackRat
(Version 3.0), and Columbia University Kermit (Version 2.32), used to access AT&T
UNIX System V/386 Release 3.2.2 on server.
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k. OATS server resident software including: AT&T StarGROUP Server
(Version 3.3 for eight users), UNIX System V/386 Release 3.2.2.

1. Two synchronous RMS simulators configured as Air Traffic Control Beacon
Interrogation (ATCBI)-5 sites.

m. MPS running IMCS software (Version PCC0702) married to the MMS software;
used to monitor/control the synchronous RMS simulator operations.

n. Protocol Analyzer (IM-1 Version 7.0) software resident on a Compaq II
portable computer; used to monitor/record RS-232 message transmission between the

MPS and RMS simulator.

MPS

MODEM

TELCO Line

MODEM

OATS MDT

FIGURE 2-1. PHASE T GMCC CONFIGURATION
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MPS 6 c MLAD N
0 0 A
0 Transceiver M U
Direct
Connection
HUB
STARLAN STARLAN STARLAN STARLAN STARLAN
OATS OATS OQATS OATS OATS
WS WS WS WS WS
Graphics Server
FIGURE 2-2. PHASE I1I GMCC CONFIGURATION {1




Tandem 5 3 H
MPS 6 o MLAD N U
0 0 A B
0 M ]
AUI Adapter
Brouter
MODEM
Simulated Leased
TELCO Line
|
MODEM
| Brouter
AUI Adapter
HUB
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STARLAN STARLAN STARLAN STARLAN STARLAN
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FIGURE 2-3 - PHASE

IT GMCC CONFIGURATION #2




3. TEST RESULTS AND RECOMMENDATIONS.

The results from each of the DQT sequences for phase II are presented in this
section. The test purpose, results, and corresponding recommendations (if
applicable) are provided for each test sequence. Program Trouble Reports (PTRs)
are provided in appendix C.

3.1 DQT1 COMPONENT INSPECTION, INITIALIZATION, INTEGRATION, AND CHECKQUT TEST.

The DQT1 verified that each GMCC component was undamaged and operational. Each
component was examined for external physical damage prior to power up or connectinn
to any other component. This test was performed by AT&T as part of Phase I
testing.

The DQT1 was performed in accordance with the GMCC DQT&E test procedures and was
successfully completed for each workstation. However, due to hardware limitations,
only one complete GMCC network could be configured (see figure 2-3).

3.2 DOQT2 1.0CAL AREA NETWORK FUNCTIONAL CHECKOUT TEST.

The DOT2 verified that all communications connections/interfaces were operational.
The DQT2 also verified that COTS software installed on the Local Area Network (LAN)
operated in a manner prescribed by the manufacturer’s documentation.

The DQT2 consisted of 11 test sequences: DQT2.1 Network Administration Test,
DQT2.2 LAN Checkout, DQT2.3 MS-DOS Software Checkout, DQT2.4 AT&T UNIX V Software
Chezkout, DQT2.5 Microsoft Excel Software Checkout, DQT2.6 PC6530 Emulation
Software Checkout, DQT2.7 Superbase 4 Software Checkout, DQT2.8 PackRat Software
Checkout, DQT2.9 Back-It Software Checkout, DQT2.10 Word for Windows Checkout, and
DQT2.11 Microsoft Windows Software Checkout.

3.2.1 DQT2.1 Network Administration Test.
3.2.1.1 DQT2.1 Network Administration Test Purpose.

The DQT2.1 verified that system administration functions could be performed from
the network server.

3.2.1.2 DQT2.]1 Network Administration Test Results.

The DQT2.1 was performed in accordance with the GMCC DQT&E test procedures and was
successfully completed on the network server. One problem was identified during
this test:

a. An Incorrect password was accepted by the StarLAN network. Unauthorized
access to the StarLAN server is undesirable. This could be considered a major
problem (PTR-09).




3.2.2 DQT2.2 LAN Checkout Test.

3 2 T Checkout Test Purpose.

The DQT2.2 verified that general StarlAN network commands could be performed at
each GMCC workstation. Links to the server were established and verified.
Terminal messages were sent and received at each workstation. Existing links and
servers in use were displayed upon request. This test sequence also verified that
the NAU Statistics program and the Reconfiguration program were accessible and
functional.

3.2.2.2 DQT2.2 LAN Checkout Test Results.
The DQT2.2 was performed in accordance with the GMCC DQT&E test procedures and was

successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test sequence.

3.2.3 DQT2.3 MS-DOS Software Checkout Test.
3.2.3.1 DQT2.3 MS-DOS Software Checkout Test Purpose.

The DQT2.3 verified that MS-DOS Version 3.3 was resident and functional on each
GMCC workstation. The basic MS-DOS commands were issued and the results recorded.

3.2.3.2 DQT2.3 MS-DOS Software Checkout Test Results.
The DQT2.3 was performed in accordance with the GMCC DQT&E test procedures and was

successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test sequence.

3.2.4 DQT2.4 UNIX V Software Checkout Test.
3 4 D! 4 IX V Software Checkout Test Purpose.
The DQT2.4 verified that the UNIX V QOperating System (0S), resident on the server,

was accessible through the KERMIT communication application on each GMCC
workstation.

3.2.4.2 DQT2.4 UNIX V Software Checkout Test Results.
Because the KERMIT application was not functional, DQT2.4 could not be completed

(PTR-01). It is believed that KERMIT is not compatible with the version of LAN
software being used.

3,2.5 DQT2.5 Microsoft Excel Software Checkout Test.
3.2.5,1 DQT2.5 Microsoft Excel Software Checkout Test Purpose.

The DQT2.5 verified that Microsoft Excel (Version 3.0) software was resident and
functional on each GMCC workstation.




3.2.5.2 DQT2.5 Microsoft Excel Software Checkout Test Results.
The DQT2.5 was performed in accordance with the GMCC DQT&E test procedures and was

successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test sequence.

3.2.6 DQT2.6 Tandem PC6530 Software Checkout Test.
3.2.6.1 DQT2.6 Tandem PC6530 Software Checkout Test Purpose.
The DQT2.6 verified that Tandem PC6530 (Version G21) software was resident and

functional on each GMCC workstation and that access to Maintenance Monitoring
Software (MMS)/IMCS is permitted via the PC6530 application.

3.2.6.2 DQT2.6 Tandem PC6530 Software Checkout Test Results.
The DQT2.6 was performed in accordance with the GMCC DQT&E test procedures and was

successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test sequence.

3.2.7 DQT2.7 Superbase 4 Software Checkout Test.
3.2.7.1 DQT2.7 Superbase 4 Software Checkout Test Purpose.

The DQT2.7 verified that Superbase 4 software (Version 1.21) was resident and
functional on each GMCC workstation.

3.2.7.2 DQT2.7 Superbase 4 Software Checkout Test Results.
The DQT2.7 was performed in accordance with the GMCC DQT&E test procedures and was

successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test sequence.

3.2.8 DQT2.8 PackRat Software Checkout Test.
3.2.8.1 DQT2.8 PackRat Software Checkout Test Purpose.

The DQT2.8 verified that PackRat software was resident and functional on each GMCC
workstation.

3.2.8.2 DQT2.8 PackRat Software Checkout Test Results.

Because the PackRat application was not resident on the network, DQT2.8 could not
be completed (PTR-03).

3,2.9 DQT2.9 Back-It Software Checkout Test.
3.2.9.1 DQT2.9 Back-It Software Checkout Test Purpose.

The DQT2.9 verified that the Back-It (Version 3.1) software was resident and
functional on each GMCC workstation,




3.2.9,2 DQT2.9 Back-It Software Checkout Test Results.

The DQT2.9 was performed in accordance with the GMCC DQT&E test procedures. The
DQT2.9 test sequences were completed on each GMCC workstation. Testing revealed
the following problems:

a. The floppy diskette format worked inconsistently (PTR-04).

b. The disk backup procedure defaults to the A: drive when the user specifies
the backup for the B: drive. This occurred only on the first attempt. The second
attempt at backing up was successful (PTR-05).

3.2.10 DQT2.10 Microsoft Word Software Checkout Test.
3.2.10,1 DQT2.10 Microsoft Word Software Checkout Test Purpose.

The DQT2.10 verified that Microsoft Word for Windows (Version 1.1) software was
resident and functional on each GMCC workstation.

3.2.10,2 DQT2,10 Microsoft Word Software Checkout Test Results.

The DQT2.10 was performed in accordance with the GMCC DQT&E test procedures and was
successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test sequence.

3.2.11 DQT2,11 Microsoft Windows Software Checkout Test.
3.2.11.1 DQT2,11 Microsoft Windows Software Checkout Test Purpose.

The DQT2.11 verified that Microsoft Windows (Version 3.0) software was resident and
functional on each GMCC workstation. TheDQT2.11 also verified that simultaneous
operations could be performed using Windows on one GMCC workstation.

3.2,11.2 DQT2.11 Microsoft Windows Software Checkout Test Results.

The DQT2.11 was performed in accordance with the GMCC DQT&E test procedures and was
successfully completed on each GMCC workstation. Each GMCC workstation was capable
of running three Tandem sessions two MMS/IMCS sessions and one Tandem Advanced
Command Language (TACL) session simultaneously. One problem was observed:

a. A constant beep occurs at workstations that are running multiple IMCS
sessions. This does not cause data loss or system degradation (PTR-10).

3.3 DQT3 FULL SERVICE SYSTEM STATE VERIFICATION.

The DQT3 verified full service system state requirements. The GMCC full service
system state is defined as all workstations, processors, and communications lines
being fully operational.

The DQT3 consisted of 12 test sequences: DQT3.1 Full Service System State
Initialization, DQT3.2 MPS Software Compatibility, DQT3.3 Simultaneous Workstation
Operations, DQT3.4 GMCC Operational Control, DQT3.5 GMCC Real-time Monitoring,
DQT3.6 GMCC Certification, DQT3.7 Status and Alarm Handling, DQT3.8 Nonfacility
Information Monitoring, DQT3.9 Full Service System State Response Time, DQT3.10
GMCC Reporting, DQT3.11 GMCC Loading Test, and DQT3.12 GMCC Network Reliability
Test.
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3.3.1 DQT3.1 Full Service System State Initialization Test.
3.3.1.1 DQT3.1 Full Service System State Initialization Test Purpose.

The DQT3.1 verified that GMCC equipment was configured and initialized as required
to test the GMCC full service system state.

3.3.1.2 DQT3.1 Full Service System State Initialization Test Results.
The DQT3.1 was performed in accordance with the GMCC DQT&E test procedures

and was successfully completed. Powering up the GMCC network took approximately
10 minutes.

3.3.2 DQT3.2 MPS Software Compatibility Test.

3,3.2.1 DQT3.2 MPS Software Compatibility Test Purpose.
The DQT3.2 verified that the GMCC was capable of accessing MMS/IMCS software on the

MPS by utilizing the Tandem PC6530 Terminal Emulation software package on the GMCC
workstation.

3.3.2,2 DQT3,2 MPS Software Compatibility Test Results.

The requirements for this test sequence were verified during DQT3.3 through
DQT3.12.

3.3.3 DQT3,3 Simultaneous Workstation Operatijon Test.

3,3.3.1 DQT3.3 Simultaneous Workstation Operation Test Purpose.
The DQT3.3 verified that all GMCC workstations could operate simultaneously. The
MMS/IMCS operations were performed on each of the workstations at the same time.

Operations included site monitoring, alarm acknowledgement, command issuance, and
report generation.

3.3.3.2 DQT3.3 Simultaneous Workstation Operation Test Results.

The DQT3.3 was performed in accordance with the GMCC DQT&E test procedures.
Testing revealed the following two printing problems:

a. The IMCS reports could not be printed to the network printer (PTR-06).

b. The MMS reports could only be printed on the network printer if the MMS
session requesting the report was exited (PTR-07).

3.3.4 DQT3.4 GMCC Operational Control Test.
3 4 T3,4 GMCC erational Control Test Purpose.
The DQT3.4 verified that the GMCC had operational control of its monitored

facilities by sending commands, acknowledging alarms, and monitoring/unmonitoring
specific sites and/or data points via MMS/IMCS.

11




3,3,4.2 DQT3.4 GMCC Operational Control Test Results.

The DQT3.4 was performed in accordance with the GMCC DQT&E test procedures. One
problem was observed:

a. After a group of data points was selected for unmonitoring, IMCS indicated
that not all the selected data points were unmonitored (PTR-08).

5 3 CC Real-time Monitoring Test.

3.3,5.1 DQT3.5 GMCC Real-time Monitoring Test Purpose.

The DQT3.5 verified the capability of the GMCC to perform real-time monitoring of
its monitored facilities via IMCS/MMS.

3,3.5.2 DQT3.5 GMCC Real-time Monitoring Test Results.
This test requires access to all facility logs, alarm and certification history

data, and other facility information. This information was not available and so
this test was deferred.

3.3.6 DQT3.6 GMCC Certification Test.

3.3,6,1 DQT3.6 GMCC Cexrtification Test Purpose.

The DQT3.6 verified the capability of the GMCC to send RMS commands via MMS/IMCS to
specific certification data points within an RMS.

3.3.6.2 DQT3.6 GMCC Certification Test Results.

The DQT3.6 was performed in accordance with the GMCC DQT&E test procedures and was
successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test.

3.3,7 DQT3.7 Status and Alarm Handling Test.
3.3.7.1 DQT3.,7 Status and Alarm Handling Test Purpose.

The DQT3.7 verified the capability of the GMCC to process status and alarm messages
via MMS/IMCS.

3,3.7.2 DQT3.,7 Status and Alarm Handling Test Results.

The DQT3.7 was performed in accordance with the GMCC DQT&E test procedures and was
successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test.

3.8 3.8 Non-Facilit formation Monitoring Test.

3,3.8 T3,8 Non-Facility Information Monitoring Test Purpose.

The DQT3.8 verified the capability of the GMCC to monitor nonfacility information,
such as weather data and air traffic restrictions, via MMS/IMCS.
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3,3.8 T3.8 Non-Facility Information Monitoring Test Results.
Nonfacility information was not available for testing and so DQT3.8 was deferred.
3,3.9 T 9 Full Service System State Response Time Test.

3.3.9.1 DQT 3.9 Full Service System State Response Time Test Purpose.

The DQT3.9 verified that command execution and alarm presentation times were within
the ranges specified in NAS-SS-1000.

3.3.9.2 DQT 3.9 Full Sexrvice System State Response Time Test Results.
The DQT3.9 was performed in accordance with the GMCC DQT&E test procedures and was

successfully completed. The GMCC workstation command execution times observed were
under 3 seconds. The alarm presentation times were under 6 seconds.

3.3.10 DQT3.10 GMCC Reporting Test.

3.3,10,1 DQT3.10 GMCC Reporting Test Purpose.

The DQT3.10 verified GMCC reporting functions by utilizing MMS/IMCS functions.
3,3,10.2 DQT3,10 GMCC Reporting Test Results.

The DQT3.10 was performed in accordance with the GMCC DQT&E test procedures and was

successfully completed on each GMCC workstation. No problems were observed during
the conduct of this test.

3.3.11 DQT3.11 GMCC Loading Test.
1 T3,11 GMCC Loadin est Purpose.

The DQT3.11 verified that all GMCC workstations were capable of running independent
MMS/IMCS sessions simultaneously. All workstations ran two IMCS sessions and one
TACL session. The loading effects on the network were recorded.

3.3.11.2 DQT3,11 GMCC lLoading Test Results.
Test results indicate, for the configuration shown in figure 2-3, that no

significant system degradation occurred under the loaded conditions. The GMCC
performed as expected.

3.3.12 DQT3.,12 GMCC Network Reliability Test.

3,3.12.1 DQT3.12 GMCC Network Reliability Test Purpose.
The DQT3.12 verified that the GMCC network could reliably process alarms that were

sent continuously from the monitored facilities. Two RMS simulators alternately
sent streams of alarm and return to normal messages to the GMCC network.
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3.3.12.2 DOT3.12 GMCC Network Reliability Test Results.

Test results indicate that no data loss was experienced when using a network
configuration (figure 2-3). All alarm and corresponding return to normal messages
(generated every 20 seconds) from the RMS simulators were received and displayed on
each GMCC workstation.

4 ONCLUSIONS AND RECOMMENDATIONS.

4.1 CONCLUSIONS.

All phase I Design Qualification Test and Evaluation (DQT&E) requirements were
either successfully completed prior to DQT&E testing or satisfactorily demonstrated
during DQT&E testing. The phase I General National Airspace System (GNAS)
Maintenance Control Center (GMCC) design is acceptable.

The phase II GMCC test configurations satisfactorily demonstrated the capability to
interface with the Maintenance Processor Subsystem (MPS) via the StarLAN network.
The GMCC workstation software applications functioned satisfactorily. A potential
major problem is the lack of security on the StarLAN server that allows
unauthorized access to the StarLAN network.

The FAA-E-2875 (GMCC Type A System Specification) phase II requirement states that
up to four GMCCs may be connected to one MPS. This configuration was not available
for testing. There are major impacts to the network configuration when expanding
to the required four GMCCs. This configuration must be evaluated before design
acceptance can be decided.

Failure mode testing was not formally conducted during DQT&E. Also, useability of
GMCC software was not addressed. Both of these should be considered before a
design acceptance decision is made.

Furthermore, some applications (i.e., status board, weather) required for phase Il
are not yet available. These applications must also be evaluated prior to design
acceptance.

At the start of testing, the configuration of the GMCC network and Office
Automation Technology and Services (OATS) commercial off-the-shelf (COTS) software
was unclear. Any changes to the network and/or COTS software that were tested will
necessitate additional DQT&E testing.

4,2 RECOMMENDATIONS.
ACN-250 submits the following recommendations:

a. Conduct General National Airspace System (GNAS) Maintenance Control Center
(GMCC) failure mode testing.

b. Conduct a useability evaluation of GMCC software.

c. Repeat some or all of Design Qualification Test and Evaluation (DQT&E)
when a complete configuration (four GMCC Local Area Network (LANs) connected to a
single Maintenance Processor Subsystem (MPS)) and when all software applications

are available.

d. Conduct all recommended testing (a through c) before a design
qualification decision is made.
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APPENDIX A

TEST VERIFICATION REQUIREMENTS TRACEABILITY MATRIX (TVRTM)
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